dose for these indications is 300-800 mg per day. Drowsiness is a very common side effect (>10 %) of the drug. In recent years prescribing of quetiapine in doses of 25-100 mg to treat insomnia has increased (1, 2) . This practice has also become widespread in Norway, including to children, adolescents and elderly people. This has become apparent, for example from questions put to the Regional Medicines Information and Pharmacovigilance Centre (RELIS). A new Norwegian study for the period 2004-2017 showed that the median prescribed daily dose of quetiapine in Norway is less than 100 mg, and that only some 4 % of users received doses and reimbursement consistent with the use of quetiapine for an approved indication (3).
Quetiapine and sleep
Despite widespread use of low-dose quetiapine for insomnia, the efficacy and safety for this indication is poorly documented by clinical trials (4) (5) (6) . Only one randomised trial of its efficacy for primary insomnia has been conducted, on 13 patients (7) . The results were
inconclusive. An open, non-controlled study over six weeks with 18 patients with primary insomnia showed an improvement for some of the subjective sleep parameters (Pittsburgh Sleep Quality Index), but the time to sleep onset was not reduced (8) .
In several studies of quetiapine use in psychosis, bipolar disorder or depression, the effects on sleep were also investigated (9, 10) . It is difficult to distinguish between the positive effects of treatment of the primary disorder and on concomitant sleeping problems, but it was seen in these studies that quetiapine can also have a negative effect on sleep in patients with schizophrenia (10) .
Three review articles from the years 2014-2018 all conclude that it is not advisable to use quetiapine for insomnia, mainly because of lack of documentation (4-6). The first of these concludes that the risk-benefit profile for use against insomnia is disadvantageous even for patients with another indication for using quetiapine (4) .
It is assumed that central histamine H1 receptor blockade, and to a lesser extent alpha-1antiadrenergic and antimuscarinergic properties, play an important part in the sedative effect of quetiapine (11, 12) . It is estimated that almost 100 % of the H1 receptors and over 50 % of serotonin 5HT2a and dopamine D2 receptors are blocked by use of 50 mg quetiapine (12) . In other words, there is evidence that quetiapine exerts an effect on several receptor systems even in low doses.
In studies of quetiapine in patients with schizophrenia, where higher doses are used, it is found that drowsiness as a side effect does not increase much with the dose, but most users find that they develop tolerance, so that sedation is less pronounced when quetiapine is used for several weeks (10) . It seems reasonable that this also applies when quetiapine is used for insomnia. The development of tolerance is also a known effect of sedating antihistamines, which also have been used as sleeping aids. This use of inadequately documented drugs with an effect on many receptor systems for insomnia is not new in Norway, and has also previously been discussed in the Journal of the Norwegian Medical Association (14) .
Side effects of using low-dose quetiapine
There is considerable risk of side effects when quetiapine is used even in low doses. Weight gain and metabolic disorders, including an increase in triglycerides, have been reported for low doses of quetiapine (15) (16) (17) . Daytime sedation ('hangover') is frequently reported (7) (8) (9) (15) (16) (17) . Among other observed side effects of low-dose quetiapine are restless legs, akathisia, dry mouth and impaired attention (5, 9, 18, 19) .
We know of no guidelines that recommend quetiapine for treating insomnia
There are no studies with observation times of more than two weeks, so the long-term effect of low-dose quetiapine treatment is unknown. Dose escalation has been reported when quetiapine is used for primary insomnia, and many patients report problems with discontinuation of the drug after low-dose use (13) . There is also evidence suggesting that quetiapine has a potential for abuse (20) .
Quetiapine and guidelines for treatment of insomnia
In cases of acute insomnia, treatment with drugs may be helpful. Traditional hypnotic drugs (z-hypnotics and some benzodiazepines) have an approved indication for short-term use (<2-4 weeks) and should be the drugs of choice. However, the development of tolerance and risk of dependency restrict the use of these drugs over time, and there is no good documentation of the efficacy of hypnotics for chronic sleep problems. In cases of chronic insomnia, other treatments are recommended, such as sleep hygiene advice and cognitive behavioural therapy for insomnia (CBT-I). Up to 80 % have been shown to benefit from this treatment (21, 22) .
We know of no guidelines that recommend quetiapine (or other antipsychotics) for treating insomnia. Norwegian national recommendations express concern and advise against the increased use of antipsychotics for insomnia (22) . European and American guidelines state that quetiapine is not recommended for insomnia because of inadequate documentation and considerable side effects (23, 24) . The Norwegian electronic physicians' desk reference (NEL) and British recommendations (BMJ Best Practice) do not mention quetiapine in connection with sleeping problems (25, 26) . UpToDate, a US point of care reference work for doctors, only mentions quetiapine for insomnia for patients with a substance abuse problem, and warn against lack of documentation and substantial risk of side effects (27, 28) .
The European Medicines Agency (EMA) conducted a harmonisation of the summary of product characteristics for quetiapine in Europe in 2014. Insomnia is not an approved indication in either Europe or the USA (29, 30) .
Lack of documentation and approval
Our impression is that low-dose quetiapine is used as an alternative to hypnotics with dependence potential. This has also been mentioned previously in the Journal of the Norwegian Medical Association (31) . We also find that low-dose quetiapine is prescribed for patients whose racing thoughts and brooding make falling asleep difficult, also in child and adolescent psychiatry. The thinking behind this use of quetiapine is apparently to induce a 'slight antipsychotic effect' to curb this. It is important to be aware that the efficacy documentation for quetiapine applies to other indications and higher doses, and that there is no documentation from clinical trials to justify such prescription. On the contrary, there is solid evidence that quetiapine can cause substantial side effects, even in low doses.
Doctors must be aware that by using quetiapine for insomnia, they are prescribing off-label There may be cases of patients with psychoses where it is advisable to choose an antipsychotic with a pronounced sedative effect, particularly in an acute phase (4, 21) . However, there are no grounds to recommend adding low-dose quetiapine for sleep to other antipsychotic therapy for this patient group, especially not for a longer period of time. These are patients who already have a heavy side effect and illness burden, and increased mortality. Daytime sedation can be undesirable (7) (8) (9) , and quetiapine's usefulness against insomnia has not been shown to outweigh the risk in these patients (4) . Other options should therefore be considered first, also in this patient group.
Quetiapine has been extensively marketed off-label, including for insomnia, and the manufacturer, AstraZeneca, was fined for this in the USA (32) . Colleagues' prescription of quetiapine for sleep-related problems may also be a factor that causes an overrating of the existing evidence base. Doctors must be aware that by using quetiapine for insomnia, they are prescribing off-label and thereby assuming a greater responsibility, not least with respect to the patient's safety.
It is our opinion that an undesirable prescription pattern has developed when the antipsychotic quetiapine is used widely to treat insomnia without the efficacy or safety of this treatment being adequately documented. Quetiapine is not a sleeping pill, and should in our view not be used as such.
